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ln the Specification 
Pneumatic brake booster for use in a brake system and s y stem 
compris i ng Q master cylinder attached to such a booster 
[0001] The present invention relates mainly to a pneumatic brake 
5 booster and to a system comprising a master cylinder attached to such 
a booster. 

Background of the Invention 
[0002] A first known type of pneumatic brake booster comprises 
an envelope equipped with a first and second shell crimped together in 
10 a sealed manner via their radially external ends. The shells are made of 
pressed steel sheet. 

[0003] In addition, the booster is associated with a master 
cylinder mounted fixedly with respect to the booster by means of a 
flange formed integrally with the body of the master cylinder. 

15 [0004) In a known way, the flange of the master cylinder is 
trapped between an external face of the booster envelope and a nut 
screwed onto a projecting threaded end of the booster envelope* 
[0005] However, as it is desirable to secure the master cylinder 
to the booster prior to mounting in the engine compartment, it is 

2 0 necessary for this additional step to be simple and quick. 

[0006) In addition, in order to give the envelope, which is 
subjected to high stresses because of the high variations in pressure, 
sufficient rigidity, the thickness of the sheet is relatively thick and 
increases the weight of the booster. Now, motor manufacturers are 

25 seeking to reduce the weight of each of the components of a motor 
vehicle in order for example to reduce its fuel consumption. 
[0007] To remedy this problem, a second type of booster 
equipped with reinforcements connecting the first shell to the second 
along the axis of the booster so as to make it possible to reduce the 

30 thickness of the sheet used to make the shells while at the same time 
maintaining the rigidity of the envelope of the conventional booster Is 
known. 
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[0008] However, the current tierods are complicated to fit and 
therefore increase the booster assembly time and therefore the cost 
thereof. Furthermore, the weight saving obtained can still be improved 
upon. The tierods also make it possible to attach the booster to the 
5 wall, known 'as the bulkhead, separating the engine compartment from 
the passenger compartment. A threaded longitudinal first end of the 
tierod passes through the bulkhead through an orifice made therein 
and is secured to this bulkhead by a nut mounted from the passenger 
compartment. The tierod also allows the master cylinder to be secured 

10 to the booster using a nut screwed onto the tierod. 

[0009] In addition, when work is being done on the braking 
circuit, it may be necessary to replace the master cylinder. Now, the 
current mode of attachment means that the booster has also to be 
detached from the bulkhead. 

15 [0010] Patent US 5,410,880 envisages a booster with tierod 
equipped with a first sleeve tube secured to the shell of the booster on 
the side on which the master cylinder is mounted, the sleeve tube 
being equipped on its external periphery with a screw thread 
collaborating with a nut trapping the flange of the master cylinder 

20 against said shell of the booster. The tierod is mounted in the sleeve 
tube and so to detach the master cylinder from the booster all that is 
required is for the nut to be unscrewed and there is no need to remove 
the tierod and therefore detach the booster from the bulkhead, 
[0011] However, such a solution is expensive because of the 

25 need to secure a first sleeve tube in a sealed manner to a shell of the 
booster. In addition, the sleeve tube and the nut are both made of 
steel so as to be able to withstand the tensile stresses applied by the 
flange of the master cylinder. In consequence, the weight saving 
remains modest. In addition, the master cylinder is attached to the 

30 booster prior "to mounting in the engine compartment by a screw-nut 
system which takes a long time to perform. 
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Summary of the Invention 
[0012] It is therefore an object of the present invention to offer 
means for securing a booster to a master cylinder in a simple and 
quick way. 

5 [0013] It is also an object of the present invention to offer a 
booster of lower weight. 

[0014] It is also an object of the present invention to offer a 
booster equipped with tierods of simple design which are easier to 
mount. 

10 [001 5] It is also an object of the present invention to offer means 
for securing a booster to a master cylinder allowing the master 
cylinder to be detached from the booster without having to detach the 
booster from the bulkhead of a motor vehicle. 

[0016] These objects are achieved by a booster equipped with a 
15 first and a second shell, said first shell being equipped with clip- 
fastening means securing a flange of a master cylinder to the booster. 
[0017] In the case of a booster equipped with means for 
stiffening the envelope of the booster which are connected along the 
axis of the booster comprising at least two tierods, said clip-fastening 
20 means are borne by the means for stiffening the envelope of the 
booster. 

[0018] In other words, one end of the means for stiffening the 
envelope comprises at least one element that Is radially elastic, that 
moves aside as it passes into an orifice in the flange and returns to its 

25 initial position to form an at least temporary limit stop for the flange. 

[0019] The advantage of the present invention is that it provides 
a lower number of parts, and therefore gives a lower cost price. 
[0020] Another advantage of the present invention is that there 
is no need for special tools for securing the master cylinder to the 

30 booster. 

[0021] The main subject of the present invention is a pneumatic 
brake booster comprising an envelope of longitudinal axis formed of a 
first and of a second shell, and defining an interior volume divided by a 
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moving skirt into a low-pressure first chamber and a variable-pressure 
second chamber, a three-way valve actuated by a control rod and 
placing the front chamber and the rear chamber in communication at 
rest and during a braking phase interrupting the communication 
5 between the front chamber and the rear chamber and supplying the 
rear chamber with pneumatic fluid at high pressure, said booster also 
comprising at least one means for securing a master cylinder to said 
booster, advantageously two means for securing a master cylinder to 
said booster, characterized in that said means allow the master 

10 cylinder to be attached to the booster by clip-fastening. 

[0022] Another subject of the present invention is a booster 
characterized in that said means comprise tabs secured to a second 
sleeve tube secured to the booster and running radially outward from 
said second sleeve tube. 

15 [0023] Another subject of the present invention is a booster 
characterized in that said tabs are plastically deformable in the radial 
direction so as to enter a passage made in a flange of the master 
cylinder during the operation of attaching the master cylinder to the 
booster and so as to return to their initial position when the 

20 attachment operation is complete. 

(0024] Another subject of the present invention is a booster 
characterized in that said tabs are regularly angularly distributed, 
advantageously being two in number, diametrically opposed. 
[0025] Another subject of the present invention is a booster 

25 characterized in that it comprises at least one second sleeve tube 
secured to the first shell of the envelope of the booster. 
[0026] Another subject of the present invention is a booster 
characterized in that the second sleeve tube is mounted securely on a 
spacer element arranged between the first and second shells of the 

3 0 booster and of longitudinal axis parallel to the axis of the booster. 

[0027] Another subject of the present invention is a booster 
characterized in that the spacer element in which the second sleeve 
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tube is mounted via an orifice made in the first shell is of tubular 
shape. 

[0028] Another subject of the present invention is a booster 
characterized in that the spacer element comprises annular elements at 
5 a first and at a second longitudinal end bearing against the interior 
faces of the first and second shells. 

[0029] Another subject of the present invention is a booster 
characterized in that said annular elements are loose flanges attached 
to the first and second ends of the spacer element. 
10 [0030] Another subject of the present invention is a booster 
characterized in that the booster comprises a means for angularly 
indexing the booster with respect to a bulkhead of a motor vehicle 
secured to the second shell of the booster. 

[0031] Another subject of the present invention is a booster 
15 characterized in that the angular indexing means are formed of a 
longitudinal end of a first sleeve tube projecting from the second shell 
toward the outside of the envelope of the booster. 

[0032] Another subject of the present invention is a booster 
characterized in that the first sleeve tube is secured to the spacer 
20 element. 

[0033] Another subject of the present invention is a booster 
characterized in that the first and second sleeve tubes are force-fitted 
into the spacer element. 

[0034] Another subject of the present invention is a booster 
25 characterized in that the first and second sleeve tubes have 
longitudinal flutes projecting from their exterior periphery and forcibly 
collaborating with the interior surface of the tubular spacer element. 
[0034] Another subject of the present Invention is a 

booster characterized in that the first and second sleeve tubes are 
30 made of thermoplastic. 

[0035] Another subject of the present invention is a 

booster characterized in that the first and second sleeve tubes 
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comprise means leaktightly isolating the inside of the booster from the 
external environment. 

[0036] Another subject of the present invention is a booster 

characterized in that the sealing means are made of elastomeric 
5 thermoplastic. 

[0037] Another subject of the present invention is a braking 
system comprising a master cylinder equipped with a flange pierced 
with diametrically opposed passages and with a pneumatic brake 
booster, characterized in that said booster is a booster according to 

10 the present invention and In that the passages made in the flange and 
collaborating with the means for attachment by clip-fastening allow 
the master cylinder to be clip-fastened onto the booster. 
[0038] Another subject of the present invention Is a braking 
system characterized in that it is secured to a bulkhead of a motor 

15 vehicle using tierods mounted in the first and second sleeve tubes and 
the spacer element so as to emerge on each side of the booster along 
the longitudinal axis. 

[0039] Another subject of the present invention is a system 
characterized in that the tierod comprises, at first and second 
20 longitudinal ends, a first and a second screw thread collaborating with 
a first and a second nut, said first nut allowing the booster to be fixed 
to the bulkhead and the second nut stiffening the envelope of the 
booster and reinforcing the attachment of the master cylinder to the 
booster. 

25 [0040] Another subject of the present invention Is a system 
characterized in that the second nut comprises means for breaking off 
the tabs of the clip-fastening attachment means as the second nut Is 
screwed onto the tierod. 

[0041] Another subject of the present invention is a system 
3 0 characterized in that the breaking means comprise at least one ramp 
made on one face of the nut in contact with the flange of the master 
cylinder and orientated in such a way that the depth of said ramp 
decreases as the second nut is tightened. 
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[0042] The present invention will be better understood 

with the aid of the description which will follow and of the attached 
figures in which the front and the rear corresponds respectively to the 
left and to the right of the drawings. 
5 Brief Description of the Drawings 

[0043] Figure 1 is a view in part section of a booster and 

master cylinder system according to the present invention, during a 
first assembly step; 

[0044] Figure 2 is a view in part section of a booster 

10 according to the present invention; 

[0045] Figure 3 is a view in part section of the system of 

Figure 1 during a second assembly step; 

[0046] Figure 4 is a detailed view of Figure 3, in the 

absence of a nut and of the master cylinder; 
15 [0047] Figure 5 is a view of a detail of Figure 3; and. 

[0048] Figure 6 is an enlarged view of Figure 5. 

Detailed Description pf ths Invention 

[O049] Figure 1 shows a booster 3 according to the 

present invention comprising an envelope 2 of longitudinal axis X 

20 formed of a first and second shell 4, 6 which are connected to one 
another via their radially external end, for example by crimping. The 
envelope 2 defines an interior volume divided by a skirt (not depicted) 
mounted to slide with sealing, into a low-pressure chamber and a 
variable-pressure chamber. The first shell 4 or front shell comprises an 

25 orifice for the passage of a push rod, not depicted, transmitting the 
brake boosting effort supplied by the booster to a master cylinder and 
at least one orifice 14, advantageously two orifices, in which means 
1 6 for stiffening the envelope are mounted. The second shell 6 or rear 
shell bears via an exterior face 8 against a bulkhead (not depicted) 

3 0 when mounted in the engine compartment of a motor vehicle and 
comprises a hollow shaft 10 running axially rearward. A three-way 
valve 1 2 actuated by a control rod (not depicted) that can be moved 
for example by a brake pedal is arranged in the hollow shaft 10. The 
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second shell also comprises two orifices 15 for the passage of the 
stiffening means 1 6. The way in which the three-way valve and also 
the booster work is known, and so it will not be described further in 
detail. 

5 [0050] The stiffening means 16 comprises a tierod 17 in 

the form of a rod {Figures 3 and 4) and a spacer element 1 8 in which 
the tierod 17 is mounted, the tierod 17 and the spacer element 18 
both being of axis parallel to the longitudinal axis X. Figure 2 shows 
the spacer element 18 of axis parallel to the axis X, of tubular shape, 

10 comprising, at a first longitudinal end 20 and at a second longitudinal 
end 19, the opposite end to the first end, first and second bearing 
surfaces 22, 24 respectively, collaborating with the interior faces 26, 
28 of the first and second shells 4, 6. The bearing surfaces are 
advantageously borne by loose flanges 30, 32, for example force- 

15 fined onto the exterior periphery of the tube 18 so as to fix a given 
separation L between the first and second shells 4, 6. It may also be 
anticipated for the loose flanges to be attached by welding or bonding. 
However, it is not necessary to fix them to the tube 18, and it is 
sufficient simply to anticipate holding the loose flanges in position 

20 during assembly. Of course, provision may be made for a tube to be 
produced that is equipped with one flange formed as an integral part 
of the tube, and a second loose flange mounted after the skirt of the 
booster has been mounted. 

[0051) Figure 5 also shows the stiffening means 16 comprising, 
2 5 at the second end 19 of the tube 18, a means 34 for angularly 
indexing the booster with respect to the bulkhead, this means being 
formed of a sleeve tube 36 mounted in the tube 18 in a fixed manner, 
for example by force-fining, and equipped with an axial end 37 
projecting into an orifice in the bulkhead (not depicted) designed for 
30 the passage of the tierod. The outside diameter of the axial end 37 is 
roughly equal to the inside diameter of the orifice made in the 
bulkhead so as to fix the position of the booster with respect to the 
bulkhead. The sleeve tube 36 advantageously comprises, on its 
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exterior surface, projecting longitudinal flutes 39 forcibly collaborating 
with the interior surface of the tube 18. The sleeve tube 36 is made 
for example of plastic, for example of thermoplastic. The interior 
space of the booster is isolated from the exterior environment by first 
5 and second sealing means 38, 40. The first sealing means 38 Is 
mounted around the sleeve tube 36 bearing against the interior face 
28 of the rear shell 6 and allows the orifice 15 to be plugged in a 
sealed way .» -The loose flange 32 advantageously has a chamfer 42 
forming, with the interior face 28 of the shell 6, a housing for the seal 
10 38. The seal 38 Is advantageously made of elastomeric thermoplastic 
by molding on the thermoplastic sleeve tube 36, making it possible to 
have just one part to handle rather than two. However, it is 
conceivable for use to be made, for example, of an O-ring, for the 
sealing means 38. 

15 [0052] The second sealing means 40 allows the passage 
between the exterior periphery of the tierod 17 and the interior 
periphery of the sleeve tube 36 to be plugged in a sealed way. The 
second sealing means 40 is arranged in the example depicted at one 
longitudinal end 44 of the sleeve tube 36, which end is arranged in the 

20 spacer element 18, Provision can also be made for the second means 
40 to be inside the sleeve tube. The seal 40 is advantageously made 
of elastomeric thermoplastic by molding on the thermoplastic sleeve 
tube 36, making it possible to have just one part to handle rather than 
two. In consequence, in the example depicted, there is a one-piece 

25 subassembly formed of the sleeve tube 36 and the two seals 38, 40 
secured to the sleeve tube 36, making the booster easier to mount. 
Provision may also be made for the sealing means 40 to be, for 
example, in the form of a conventional O-ring, The stiffening means 
16 also comprises, at the first end 20 of the tube 18, a means 46 for 

3 0 attaching a master cylinder to the booster by clip-fastening. 

[0053] The attachment means 46 comprises a second sleeve 
tube 48 secured to the tube 1 8 and equipped at one open longitudinal 
end 50 of the tube 1 8 with elastic elements 52 running radially toward 



PAGE 10/20 * RCVDAT 12/8/2004 11:43:49 AM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/2 1 DNIS:8729306* CSID:5742372941 * DURATION (mm-ss):0M8 



Dec-08-2004 11:53am From-DOCUME NT CENTER 



5742372941 



T-192 P. 01 1/020 F-479 



the outside of the sleeve tube and forming a limit stop for a master 
cylinder flange (Figure 4). The longitudinal extension D of the end 50 
of the second sleeve tube 48 is enough to allow the elements 52 to 
emerge from the flange. In the example depicted, the elements 52 are 
5 formed of tabs distributed angularly, advantageously uniformly. The 
tabs 52 are, in the example depicted, two in number, diametrically 
opposed. The tabs 52 are retractable radially inward in an elastic 
manner so that they can move aside to enter a passage 54 made in 
the flange 56 of the master cylinder and return to their initial position 

10 when the tabs come back out of the passage 54. The flange 
advantageously comprises two passages 54 associated with each 
means 46 of attaching the master cylinder to the booster. In the 
example depicted, the passage 54 made in the flange 56 comprises a 
smaller-diameter first part 58 and a larger-diameter second part 60 

IS directed toward the body of the master cylinder, the second part 60 
being connected to the first part 58 by an annular bearing surface 61 
forming a bearing surface for the tabs 52 once the flange 56 has been 
clip-fastened onto the booster. In the example depicted, the second 
sleeve tube 48 comprises third 138 and fourth 140 sealing means 

2 0 similar to the first and second means 38, 40. The loose flange 30 also 

has a chamfer 142 forming a housing for the third sealing means 138. 
The second sleeve tube 48 also advantageously has projecting 
longitudinal flutes 139 forcibly collaborating with the interior surface 
of the tube 18. However, O-rings or one O-ring and one elastomeric 
25 thermoplastic seal formed integrally with the sleeve tube could be 
envisaged. 

[0054] The tierod 1 7, more or less rod-shaped, has a first 

longitudinal end 59 entering the passenger compartment of the motor 
vehicle via an orifice (not depicted) made in the bulkhead. The first 

3 0 end 59 has a screw thread collaborating with a first nut during 

mounting so as to secure the booster-master cylinder system to the 
bulkhead. The tierod 17 has a second longitudinal end 63 at the 
opposite end to the first end 59 and also equipped with a screw 
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thread collaborating with a second nut 62 making it possible on the 
one hand to stiffen the envelope of the booster by determining the 
axial extension thereof and, on the other hand, to reinforce the ; 
attachment of the master cylinder to the booster. The second end 63 
5 of the tierod 17 comprises, in the example depicted, a hexagon socket j 
head to allow the first end 59 of the tierod 17 to be screwed into the 
passenger compartment. In the example depicted and as a preference, 
the second nut 62 comprises means 64 (Figure 6) for breaking the 
tabs 52 as said nut 62 is tightened, thus making it possible, should 
10 there be a need to detach the master cylinder from the booster, to 

have only to remove the second nut 62 and without having to employ ' 

special tools to break the tabs in order to free the flange of the master 

cylinder. 

(0055] The means 64 are formed of at least one ramp 68, 

15 advantageously a ramp associated with each tab 52. The ramps 68 
are made In a longitudinal face 66 of the nut facing toward the flange. 
The ramps 68 are directed in such a way that as the nut Is screwed j 
onto the tierod, the tabs 52 are broken because of the rotational j 
movement about the axis of the tierod on account of the tightening. In * ' 

20 other words, the depth of said ramp 68 decreases in the direction of 
tightening of the second nut 62, forcing the associated tab 52 to 
break. The breaking means 64 advantageously make it possible not 
to have to orientate the second nut when it is tightened onto the 
tierod 17. It could be anticipated for the breakage means 64 to be 

25 produced as notches of a shape complementing that of the tabs 52, 
although that would require the second nut 62 to be orientated when 
mounting on the tierod 17. It could, however, be anticipated for the 
tabs 52 to be broken only at the time of detachment of the master j 
cylinder, using an appropriate tool. In the example depicted, the nut 

30 62 is attached to the tierod during the mounting of the booster-master 

cylinder system in the vehicle. However, it would be conceivable to ~$ 
provide a nut secured to the tierod 17. : j 



PAGE 12/20 1 RCVDAT 12(812004 11:43:49 AM [Eastern Standard Tone] 1 SVR:USPT0-EFXRF-1/2 ' DNIS:8729306* CSID:5742372941 * DURATION (mm-ss):0M8 



..i 
i 

i 

I 



Dac-08-2004 1 1 : 54am F rora-DQCUMENT CENTER 



5742372941 



T-192 P. 01 3/020 F- 



(0056] We shall now describe the various steps of 

mounting the master cylinder-booster system: 

The motor vehicle equipment manufacturer manufactures, on 
the one hand, the booster equipped with the spacer element 18, with 
5 the first and second sleeve tubes 36, 48 and with the first, second, 
third and fourth sealing means 30, 40, 138, 140 and, on the other 
hand, the master cylinder; 

He then assembles the booster and the master cylinder by clip- 
fastening the flange of the master cylinder onto the clip-fastening 

10 attachment means 46 by bringing the master cylinder and the booster 
longitudinally closer together. He can then supply the motor vehicle 
manufacturer with a master cylinder-booster system that is easy to 
handle without the risk of losing part of the system, and ready to 
mount on the bulkhead; 

15 The motor vehicle manufacturer needs to secure the booster- 

master cylinder system to the bulkhead of the vehicle; 

The manufacturer places the booster-master cylinder system 
with respect to the bulkhead using the angular indexing means 34, 
inserts the tierod 17 into the sleeve tubes 36, 48 and the tube 18; and 

20 The tierod is then secured to the bulkhead using the first nut 

screwed onto the first end 59 and the second nut 62 is screwed onto 
the second end 63 of the tierod so as to stiffen the envelope of the 
booster, reinforcing the attachment of the master cylinder to the 
booster, as the nut 62 is tightened, the tabs 52 are broken off. 

25 [0057] To detach the master cylinder all that is required is 

for the second nut 62 to be loosened, it then being possible for the 
master cylinder to be removed without the need to detach the booster 
from the bulkhead of the vehicle. 

[0058] The exemplary embodiment described hereinabove 

3 0 is that of a booster equipped with means for stiffening the envelope 
and bearing means for attaching the master cylinder to the booster by 
clip-fastening; but of course it is obvious that a booster equipped with 
clip-fastening attachment means borne directiy by the envelope of the 
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booster would not constitute a departure from the scope of the 
present invention. 

[0059] A booster allowing quick and reffable attachment of 

the master cylinder so that the booster-master cylinder system can be 
5 handled and mounted on the bulkhead has indeed been produced. 

[0060] A compact and low-cost attachment of the master 

cylinder to the booster has also been achieved, allowing the master 
cylinder to be released without detaching the booster from the 
bulkhead of the vehicle, it being possible for the master cylinder to be 
10 released without the use of special tools. 

(0061] The present invention applies in particular to the motor 
Industry. 

[0062] The present invention applies mainly to the braking 
industry for motor vehicles, in particular for private cars. 
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